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(57) Abstract 

The oresent invention relates to a telecommunication system. In particular, the present invention relates to a telephone system operated 
via a iKSr^ for its control. The invention makes it possible to achieve a ^^^^^^^ 
calls are transited in a packet switching computer network from one computer to another, from a computer network to a public telephone 
«two£ an^ceTenl Ftrmerm^ml invention makes it possible to add services based on an intelligent network to calls made over a 
computer network. 
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Gateway between Networks using Different Protocols 

The present invention relates to a telecommu- 
nication system. In particular, the present invention 
relates to a telephone system operated via a computer 
5 network and to a procedure for its control. The pre- 
sent invention concerns a telecommunication system as 
defined in the preamble of claim 1 for the transmissi- 
on of telecommunication signals carrying information. 
In addition, the present invention concerns a procedu- 

10 re as defined in the preamble of claim 9 for the cont- 
rol of a telecommunication system. 

Previously known is a telecommunication sys- 
tem comprising a telephone network over which telecom- 
munication signals are transmitted between two termi- 

15 nal devices. A typical example of the use of a te- 
lephone network is the setup of a normal call between 
two telephones connected to the telephone network. 
Systems are also known in which solutions based on an 
intelligent network are used in conjunction with a te- 

20 lephone network. A description of such solutions is to 
be found e.g. in the article "Intelligent Networks: 
Dedicated to Services, Alcatel Electrical Communicati- 
on, Vol 65 No 1". An intelligent network makes it pos- 
sible e.g. to charge a given credit card number for a 

25 call or to redirect a customer call to a free telepho- 
ne service at the end of a logical chain. Via an in- 
telligent network, other services of a corresponding 
nature can be made available to the customers. On the 
other hand, services corresponding to those of an in- 

30 telligent network, and in some cases even more compre- 
hensive services, can be implemented by using a so- 
called virtual exchange. A more detailed description 
of a virtual exchange is to be found in Finnish patent 
application FI-954619, filed by the present applicant. 

35 The telecommunication system described above makes it 
possible to implement very intelligent and customer- 
friendly telephone network services . 
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operated TnT^ ^ ^ ' l8 ° * ^^one system 
operated in a computer network which differs from ^ 
conventional telephone system ^ that 

any two users are realized by means of a 

17^- MOrSOVer ' nUmb6r id -tif ying 

nun.1 device is the computer's IP address * p ' 

-t Protocol; or KSAP address i^or/se^I 

CCe " P ° i/,t; ' WhiCh iS 3lSO ««« '«>r other conneT 

10 o ^ T ^ C ° mPUter - SUCh 3 tele P^ne 

10 particularly effective when e.g. a packet / ! ! 

network is used. Via the connections ^ ™T£l 
« xs possible to transmit large amounts of data ai 
lowing moving images and sound to be transmitted' over 
the same connection. However, in a computer network It 
15 - not possible to make use of services lik e th ose ■ 
provxctod by an intelligent network or a virtual 
exchange, such as enquiry calls, call transfer, etc 

Further, patent specification EP 0666670 pre- 

20 SGnt V Pr ° t0C01 adaPt6r ' 3 gateway, which 

20 is a device for adapting the data link layers of ^ 

different protocols to each other. According to the 

specification, the adaptation is performed between 

packet switching protocols so that the gateway adapts 

the header data of a packet consistent with a fiLt 

T 3 SPSCified general ' throu^ 

which the data are transferred into a format accep- 
table for a second protocol by changing the header da- 
ta according to the second protocol. 

30 there i„ ^ ^ ° f C ° m P Ute " increasing, 

there is an increasing demand for systems that all! 
the computer to be used for all possible tasks, inclu- 
ding calls, in addition to w ord processing, simulation 
and other types of work performed by means of compu- 

35 ale ^ Pr ° blem that " 0t a11 computers 

are connected to a common data network, such as the 
Internet, so as to allow calls between computers to be 
set up as desired. Moreover, as stated above, intelli- 
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gent network services cannot be implemented using a 
telephone system in a computer network. For this to be 
possible, there must be a way to establish a connecti- 
on from the computer network to a public telephone 
5 network and vice versa. The problem is that different 
networks use completely different communication proto- 
cols, call setup procedures, transmission speeds, 
etc., in other words, the networks are completely dif- 
ferent. Especially computer networks and telephone 

10 networks differ from each other, so when a telecommu- 
nication connection is to be set up between a telepho- 
ne network and a data network, terminal devices compa- 
tible with each other must be used. For example, when 
two computers are to be linked via a data network and 

15 a telephone network, it is necessary to connect a mo- 
dem between the telephone network and the computer to 
handle the communication over the telephone network, 
but the connection is set up using only a Vpacket swit- 
ching protocol, such as the TCP/IP, acceptable to the 

20 computer. 

The object of* the present invention is to 
eliminate the problems described above. A specific ob- 
ject of the present invention is to produce new and 
effective telecommunication system that allows commu- 

25 nication between a packet switching computer network 
(e.g. ATM, Asynchronous Transfer Mode) and a digital 
circuit switching telephone network (e.g. ISDN, In- 
tegrated Service Digital Network) to be implemented by 
adapting the packet switching protocol of the computer 

30 network and the circuit switching protocol associated 
with the telephone network to each other. 

Another object of the present invention is to 
produce a procedure for controlling a telecommunicati- 
on system so that connections between a telephone con- 

35 nected to a telephone network and a computer connected 
to a computer network can be set up in the telecommu- 
nication system. 
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A further object of the present invention is 
to produce a telecommunication system that allows in- 
tell.gent network services available in a telephone 
network to be used in communication connections set up 
m a packet switching data network. 

As for the features characteristic of the 
present invention, reference is made to the claims. 

The telecommunication system of the present 
invention comprises two telecommunications networks 
such as packet switching computer networks, ATM net- 
works, intelligent networks, ISDN networks or the li- 
ke two terminal devices, such as telecommunication 
rl "I ' t6lephoneS < ™*"e station., computers or 
the lake, which are connected to a telecommunications 
network for the transmission of telecommunication sig- 
nals carrying information. ^S^S^^S^m^g^^^^^ 




fmBsmmm. 

AS con, P a "d with prior-art technology, the 
invention provides the advantage that the telecommuni- 
cation system of the invention allows a telephone a PP - 
ixcatxon used in a packet switching telecommunications 
network and a telephone application used in a normal 
telephone network to be so interconnected that calls 
can be connected from the computer network to the te- 
lephone network and vice versa. A further advantage of 
the present invention as compared with prior-art tech- 
nology is that the telecommunication system of the in- 
vention allows intelligent network services to be 
implemented even in telephone applications used in 
computer networks. 

A further advantage of the present invention 
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is that it allows telephone communication via an ef- 
fective packet switching computer network, such as an 

ATM network. 

In a preferred embodiment of the present in- 
5 vention, the gateway comprises a first buffer element 
designed to adapt a first signalling interface between 
a telecommunications network and the gateway, a second 
buffer element designed to adapt a second signalling 
interface between a telecommunications network and the 

10 gateway, and an adapter which is electrically connec- 
ted to the first and second buffer elements to inter- 
connect the first and second signalling interfaces. 
The buffer elements used are preferably circuit boards 
known in themselves, connected to a computer, worksta- 

15 tion or equivalent. The adapter used is preferably a 
workstation, a personal computer or equivalent. Furt- 
hermore, it is to be noted that the buffer elements 
and the adapter can also be implemented as one and the 
same workstation, circuit board, ASIC circuit {ASIC, 

20 Application Specific Integrated Circuit) or equiva- 
lent. . 

The essential functions of the gateway are 
its capability ; of transmitting voice and data calls 
both between a public telephone network and a packet 

25 switching computer network and within a packet swit- 
ching computer network. The ability to transmit voice 
and data calls between a public telephone network and 
a packet switching computer network makes it possible 
to use the properties and services of a public te- 

30 lephone network by means of terminals, such as 
workstations, connected to a packet switching computer 
network. The ability to transmit calls within a packet 
switching computer network allows the properties of 
existing telephone, mobile telephone and intelligent 

35 network services to be used in a packet switching net- 
work as well. In practice, this is implemented so that 
the gateway connects the call via an intelligent net- 
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:; k t :l the ^"*ent network is used to add ^ 

enabLs tL" ln ° th " - rdS( the gateway 

enables the existmg services to be realized in a new 
; e : rk ^ile at the same time acting a s 

L 9 f oT: h y ^ thS . eXiSting «chit.ctura and services 
tlar l , \ h tranSmiSsion of d ^a and voice, the opera- 
tion o f the gateway is transparent, and it is also ab- 
le to connect calls on the basis of intelligent net- 
work control and computer searches. 

;: MOr . e .° vdr '- ' the 'essferifcaa^unction of :.the v gate 

*»ay "--ssociated^^^ 

r1 -*^ ..v . .,-r .--M^^/nw^^^ .. -<-wcn u 1 1 1 ca t aon^da^ 




The signalling interfaces between a terminal 
connected to a computer network and the gateway can 
Preferably be implemented in at least two ways, in the 
first embodiment, the implementation is as follows- a 
permanent circuit { PVC, Percent Virtual Circuit)' is 
Proved between an ATM terminal and the gateway. The 
signalling (call setup protocol, required between the 
terminal and the gateway is transmitted using th l 
TCP/IP protocol (TCP/IP, Transmission Control Proto- 
col Internet Protocolu Besides Tcp/ip 

with th" StandardS ° r reCOnmen dat±0nS associate; 
with this implementation. i„ addition, it is possiD ie 

to use a protocol implemented on top of the TCP/IP 
protocol, or some other protocol for a packet swit- 
ching network. 

In another embodiment, the implementation is 

VirtllTr- A . SWitChed V±rtUal CSVC, Svitcned 

and th T lt] Pr ° Vided bStWeen an A ™ t«»±„.l 

and the gateway. The connection at the interface is 
set up u ing DSS#2 [DSSf Dig±tai signall . ng 

2) signalling (ITU-T Q.2931 standard). 

In a preferred embodiment, the second signal- 
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ling interface is a signalling interface between a te- 
lephone network, such as an ISDN network, intelligent 
network or the like, and the gateway. It should be no- 
ted that all the signalling interfaces mentioned here 
are intended to be taken as examples, while the basic 
idea of the invention can be implemented by using any 
signalling method or their combination within the fra- 
mework permitted by the technology used in each case. 

In a preferred embodiment of the system of 
the invention, th.e -^telecommunication system comprises - - 
a ^database v i.n -which , it * is possible to store*, theviden-- - 
f ica t ibn^tfa^ -~a t e lephone^ "ndmbfer^of r ^a v ? 




- /^T^V-M^siSt^Syi 

20 The numbering used in a computer network and 

that used in a telephone network are adapted in the 
gateway as follows. A normal unambiguous telephone 
number is allocated to each terminal connected to the 
computer network. The data network address and the 

25 unambiguous normal telephone number of the terminal 
make up a number pair. This number pair is stored in 
the database, from where a number conversion from one 
number to another can be performed (symmetrically) 
upon inquiry. In this embodiment, the data network 

30 number may be either a TCP/IP address (32-bit unsigned 
integer) or an ATM NSAP address. 

In the procedure of the invention for the 
control of a telecommunication system, which telecom- 
munication system comprises two telecommunications 

35 networks, such as ATM networks, intelligent networks, 
ISDN networks or the like, two terminal devices, such 
as telecommunication terminals, telephones, mobile 
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stations, computers or the like, which *r- e 
to a telecommunications network, 

^communication signals between two t " 10 " ° f ^ 

networks using different tVi teleco ™ications 
and a connection 

via the gateway. between the two terminals 

10 In a P re ferred embodiment of fh» ~ 

vention, a first connection is set uo h\ ^ ^ 

nal ^r,w up be tween a termi - 

ion is set up ln , pernun.nt virtual cimHr .. 

*° u,^ g oss,/ s r g „,u in ; p in ■ "* ic = h " ««-it 

t... lm .„:L:. T";;: ~r o£ th * pt ~' d °" °< 
i*— n.t»o, k and r : \ n t « t :;„r;rr to a - 

a data network a „H » terminal is connected ■ to 

the telecommunication signal is sent * n <- 
3Q telephone network via the first terminal,- ° ^ 

the data identifying the second terminal 
compared in the telephone network to determine the d 

5 ° f 93teWay connected to the data network; 

35 data network ^ZT^" ^ *' "^"^ ^ * 
network; and gateway address; 

based on the identification data fho «. , 
communication signal i s routed to the ^ 

116 second terminal 
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connected via the gateway to the data network; and 

a telecommunication connection between the 
first and second terminals is set up via the gateway. 

In another embodiment of the procedure of the 
5 invention, a first terminal is connected to a data 
network and a second terminal is connected to a data 
network or a telephone network, and a connection from 
the first terminal to the second terminal is set up as 
follows : 

10 data identifying the second terminal is added 

to a telecommunication signal via the first terminal; 

the telecommunication signal is sent to the 

gateway; 

a connection is set up between the first ter- 

15 minal and the gateway; 

a connection is set up between the gateway 
and a telephone network, which is preferably an intel- 
ligent network or equivalent; 

the identification data for the second termi- 

20 nal is compared with a predetermined table to determi- 
ne the address of the second terminal, whereupon 

1) if the address of the second terminal re- 
fers to a telephone network, then a connection is set 
up between the first and second terminals; 

25 2) if the address of the second terminal re- 

fers to a data network, then the identification data 
is converted into the address of the second terminal 
in the data network, the address of the second termi- 
nal is indicated to the first terminal and a connecti- 

30 on is set up between the first and second terminals 
via the data network using a data network call setup 
protocol known in itself. In this way, the location of 
the receiving terminal is checked to save gateway re- 
sources, because when a call is to be set up between 

35 two terminals connected to a data network, it is pre- 
ferable to use a direct data network connection bet- 
ween the terminals- 
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The terminal identification data ^ 
ding to the data network address of a Z^ al ^ 
tpH ^ terminal connec- 

ted to a data network is preferably stored in a data 
base in the for, of a „ umber pair so that a given data 
network address can be symmetrically convert 9 ed 
corresponding number and vice versa . 

r™ ly Perf ° rmed ^ U — ne 
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by the aid n of h a e 5° ll0Win *' th » inVenti °" described 
f r I ' !* 3 fSW 6Xamples ° f ^3 embodiments by re- 
ferring to the attached drawing, in which 

Fig. x presents a diagram representing a te- 
lecommunication system according to the present inven- 
ted in JeVeU ^ Pr6Sent Sl9nallin9 

arrMf / i9 - 33 P resent s * diagram representing the 
architecture of a system according to the invention; 
archif J 19 ' 3b P resents a diagram representing the 
architecture of another system according to the inven- 

inth ' t f ig " 43 re P rese nts a signalling system used 
m the telecommunication system of the invention- 

in th * . T 9 ' 4b repreS6ntS a -^nailing system used 
in the telecommunication system of the invention- 

nlnal . / lg ; 5 P resent * the user interface of a ter- 
minal belonging to the telecommunication system of the 
invention; and 

tetfa „ Flg : 6 P rese "ts a diagram representing a ga- 
teway according to the invention. 

The telecommunication system presented in 
da!a „ , e0 "f r i i " S tW ° ^^communications networks, a 
data network la and a telephone network lb, which may 
be an ISDN network a pctm ~ *. y 
ah*H r , k k ' 3 PS ™ ne twork (PSrw, P u i, iic Swit . 

network fh h ° ne ■ NetW ° rk) " a communications 
" • M netW ° rkS int — -ted via a ga- 

teway 3 . Moreover, the system comprises a terminal 2a 
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connected to the data network and a terminal 2b con- 
nected to the telephone network. Terminal 2a may be a 
UNIX based workstation, PC or the like. Terminal 2b 
may a telephone, mobile station, modem or the like. 
5 Furthermore, the system illustrated by Fig. 1 compri- 
ses a database 9 connected to the gateway 3. 

The gateway 3 is provided with a gateway 
program to control the operation of the gateway. In 
this example, both the gateway 3 and terminal 2a are 

10 implemented as UNIX workstations. The gateway program 
takes care of the setup of connections both to the 
workstation in the ATM network la and to the telephone 
network lb. The user of the terminal can make calls 
from the workstation connected to the packet switching 

15 network to the public telephone network and also 
receive calls from the public telephone network. 

Referring now to Fig. 2a and 2b, the structu- 
re and operation of the gateway 3 will be described. 
In this example, the gateway program is installed in a 

20 Sun Sparcstation 20 workstation with the Solaris 2.4 
operating system. Connected to the workstation are a 
first buffer element 4, which in this example is an 
ENI-155s ATM card by Efficient Networks Inc., and a 
second buffer element 6, which in this example is a 

25 BRI-ELC-S ISDN card by Bintec GmbH. It is to be noted 
that other cards can also be used. Terminal 2a is also 
a Sun Sparcstation 20 workstation provided with an 
ENI-155s by Efficient Networks Inc. In this example, a 
TCP/IP protocol between the gateway and the terminal 

30 is used on top of an AAL5 (AAL, ATM Adaptation Layer) 
adaptation layer, Fig. 2a. The connection between the 
gateway and the ISDN switching centre is implemented 
using an ISDN access line, Fig. 2b. The control of the 
connection between the ISDN switching centre and the 

35 gateway is implemented using DSS#1 (ETS 300 102) sig- 
nalling. The gateway program uses a DLPI-compatible 
{DLPI, Data Link Provider Interface, UNIX Internatio- 
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nal OSI Work Group Rev. 2.0 0) sinn.m 

work and a terminal connected to a dat* 
advantageous implemented by a PP y^an "n * 
as presented in Fig 3a tJ J architecture 
bv Fio q • architecture represented 

^ Fig. 3 a consists of a component chain compri sinQ a 

witch7 ng ep c : ne r ork ib and the ^"-nt ne :: 0 

switching centre 1c of the telephone network. I n tnis 
architectural example, the gateway 3 may be owned by 
an organization other than the operator of the te- 
lephone network. The connection between the gateway 3 
and the ISDN switcMng centre ^ is 

Q93i eX ,r ^ USin9 3 SySt6m aCCSSS "n. (ixa-J 
rtt7 PrOVidSd DSS#1 •^•"in B . Between 

IsL " „ n6tWOrk SWitChi ^ =«tr. 1c and the 

L useT 9 CSntre " Pr ° t0C01 k — in if" 

ture n In an ° ther erab ° diment ' Fi 9- 3b, the architec- 
ture Qf a component cha±n coraprisi a 

chin 93 ay 3 thS intelli ^ t network swit- 

n9 3 C :; d tre th ° f 3 tel ^ h °- »-two. k . Between the gate- 
tZ L ^elligent network switching centre, 

the gateway uses a switching centre access line (1T0 1 

TUP sian ^ ^ ' ^ SS#7 or 

TUP signalling. ln this architectural 

other than the operator of the telephone network 

of the W T arChiteCtU " S P— ted, the function 

itchin 96nt netW ° rk ' thS -diligent network 

switching centre and the SCP tSC P. Service Controi 
controlling it is to take care of the required 
call routing, charging, collection of statistical data 
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required for invoicing and the adaptation of the iden- 
tification data or telephone number to the data net- 
work address. 

There are three different preferred ways to 
5 set up a telecommunication connection in the telecom- 
munication system of the invention; from a terminal 
connected to a data network to a terminal connected to 
a public telephone network or to a terminal connected 
to another data network, and from a terminal connected 

10 to a public telephone network to a terminal connected 
to a data network. In the following, these three types 
of call setup are described in stages by the aid of 
three examples of preferred embodiments. The examples 
implement the transfer of a call made in an ATM net- 

15 work, transmitting voice or data coded by the conven- 
tional PCM (PCM, Pulse Code Modulation) coding system 
at a transmission speed of 64 kbit/s, to a public net- 
work or vice versa or to another telephone in the ATM 
network. 

20 The implementation described in each example 

determines the routing of the calls, the charging, 
statistics and address management relating to the 
calls. 

The ATM telephone or the terminal connected 
25 to a data network is allocated an individual number 
from the normal range of telephone numbers. This can 
be done either by reserving for ATM telephones a defi- 
nite free range of numbers 90 5555 XXXX, where XXXX is 
a number between 0000-9999. The individual number - in 
30 this example 90 5555 1111 - is used to identify the 
ATM telephone and to direct calls reserved for this 
number to the relevant ATM access line. 

In addition, it is to be noted that the fol- 
lowing examples only describe the procedure used to 
35 set up a call. However, this provides a clear illus- 
tration of the manner of application of the standards, 
and other events relating to the progress of the call 
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can be easily derived from said standards on 
or these ex^mni «o 



iese examples. 
EXAMPLE 1 



! When a call is to be made from a public te- 

f lephone networ, to an ATM telephone, the aWe- 

f mentioned individual number is normally dialled bv 2 

• -of the telephone. The call is routed 

r:;;; user of the pubi±c teie ^°- ^ 

als a telephone number which falls within th= 

: an g e defined for the gat eway. U.^*^ ^ 

despatch techniques, the call is directed to an 

l lg ent network Th e intelligent network 

galled number, recognizes the number as an ATM ! 

wo e r" 0n addrer er ^ ^ ^ ^ ^ ».t- 

work address corresponding to that number as well as 

ATM' t a eTeT V 3 

replaces t h ne ^ additi ° n ' int -"^t network 

Ind h ! ° r ^ lnal balled number with the number 

and data network address of the gateway in a manner to 
be descried later on. Based on this address, the ga- 

a7mZ ^ 6StabliSh * TCP ^ connection to the 

ATM telephone 2a. Via the TCP/IP connection thus set 
up, the gateway 3 transmits the calling subscriber's 
number to the telephone application 2a. If the address 
of the ATM telephone cannot be found in the databasl 
tew, k u 13 n ° reSP ° nSe fr ° m the tel *Ph°ne, the ga- 
nZll COnneCti °" t0 ^ Public telephone 

network as prescribed by the standard, if the ATM te- 
lephone does respond, a voice connection is ready for 
use and audio can be transmitted. 

Tig. 4a gives a rough illustration of the 
signaling in the architecture of Fig. 3a. a more de- 
tailed description of the signalling is to be found in 
documents relating to the ITU-T standard. 

A voice connection is set up after the gate- 
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t 

I way has transmitted a DSS#1 CONNECT message to the te- 
lephone network exchange. The exchange will not make a 

i backward voice connection before the DSS#1 message has 
been transmitted, because the ringing tone for the 

5 call is generated by the exchange. Therefore, the ga- 
teway 3 • need not make a voice connection between the 
exchange ant the ATM application before the ATM appli- 
cation has sent a DSS#1 CONNECT . 

In the application illustrated by Fig. 3b, 
10 the signalling is done in a way corresponding to the 
above case except that the ISDN switching centre Id 
after the intelligent network switching centre is 
j: omitted and the gateway talks directly to the intelli- 
l gent network switching centre by using the TUP/ISUP 
lp protocol, which is acceptable to the intelligent net- 
f work switching centre. In practice this means that on- 
| ly the software used in the gateway is different. 

6 The invoicing is handled by the normal te- 
| lephone network subscriber invoicing procedure. 

?■ EXAMPLE 2 



When a call is to be made from an ATM te- 
lephone to a public telephone network, the normal te- 

25 lephone network number is dialled via the ATM telepho- 
ne. The call is routed and set up as follows. The user 
of the application feeds the telephone number into the 
user interface. The terminal 2a, an ATM telephone, 
sets up a connection to the gateway 3 using a prede- 

30 fined gate number and a predefined gateway address. 
The gateway accepts the connection request. The te- 
lephone application sends the number of the receiving 
terminal 2b via the TCP/IP connection thus set up. The 
gateway 3 reads the number and uses it to form a call 

35 setup request consistent with DSS#1 <ETS 300 102) to 
the public telephone network and then proceeds to 
transmit the ringing tones received from the ISDN net- 
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-or* to the TCP/IP connection and to transmit ^ ^_ 
d dl91t t 1Zed by the *™ telephone fro, tne ^ 
I ' C V " ^ TCP/IP —ion, to the ISDN net 
work. The intelligent network identifies the m it 
5 ATM telephone on the basis of the data ' i ° 
ress, creates an invoicing record wh lch ° ^ 

at the end of the call, and replies t he 
address of the call to be rnS^^l:^* 

io obtained frora the database - - e 

10 the rxngmg tones from the TCP /IP nn 

transits the. to the audio 0^—^ 

etVr 1 :: 1 2a can hear the 

If the call' Same 95 ^ 9 telephone. 

15 call , successfully set up according to the 

15 call setup procedures defined by Dss#i (ets * the 

then a voice connection has been established. 

If the call fails to be set uo t-h~ 
break* the TCP/IP connection. The ^ £ ~ 

20 CanCel Cal1 Via the «•« interface by 

r h e T ng - a i bUtt ° n PrOV±ded f ° r thiS causi 
the ter^nal to break the TCP/IP connection. The gate- 
way 3 detects this and breaks the connection to the 
Public telephone network. Alternatively, the user of . 

25 aa l 1031 ^ CanC6lS Cal1 b * h -*ing up. The 

25 gateway will close the TCP/IP connection upon rece ! 
ving from the public telephone netwQrk a J _ 

the t C e T Si r ent Wlth Stand " d ' Unless the user of 

the telephone application has already broken the con- 

30 r n ^ b3SiS ° f rin9ing t0neS rel *ted to call 

30 setdown that he/she has heard. 

ro , lnhl . In thiS exam P^' the signalling takes place 
roughly in the following ma nner, illustrated by Fig 
4b, m the architecture of Fig. 3a when DSS#2 signal- 
ling is used between the gateway 3 and terminal 2b. A 
35 .ore detailed description can be found in the ITU-T 

CoZ C e r A CK Wh : h n r6SPOnSe ^ CNNECT signal is 

CONNECT ACK, the connection becomes active and a voice 
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connection is definitively set up. 

In the architecture illustrated by Fig. 3b, 
the signalling takes place in a corresponding manner 
except that the ISDN switching centre before the in- 
5 telligent network switching centre is omitted and the 
gateway talks directly to the intelligent network 
switching centre using the TUP/ISUP protocol acknow- 
ledged by the intelligent network switching centre. 

10 EXAMPLE 3 

When a call is to be made from an ATM te- 
lephone to another ATM telephone, the operation is a 
combination corresponding to the two preceding 

15 examples. If the call' is set up via the same gateway 3 
back to the same ATM network, then it is possible to 
save on network resources because for this call type 
there is a special signalling which can be selected 
according to customer needs. 

20 The call is started by dialling via the cal- 

ling ATM telephone the listed number corresponding to 
the target ATM telephone. The call is routed and set 
up as follows. The ATM telephone starts the call setup 
by sending a call setup request (SETUP) to the gate- 

25 way, which carries out the setup of the call to the 
telephone network by using either DSS#1 signalling or 
TUP/ISUP signalling, depending on whether the gateway 
is connected to an ISDN network or to an intelligent 
network. Depending on the architecture, the call is 

30 directed either directly or via the ISDN switching 
centre to the intelligent network, which identifies 
the calling ATM telephone on the basis of the data 
network address, creates an invoicing record and rep- 
laces the data network address of the call to be rou- 

35 ted with the listed number obtained from the database. 
Furthermore, the intelligent network analyses the di- 
alled number and recognizes the number as an ATM te- 
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20 



25 



30 



35 



lephone number, finds in the database the dat, 

address corresponding to the number «d L a L " 

the gateway serving the ATM telephone in ° f 

the same time fh. , , , ■ ej - e P non e in question. At 

5 the call goes' c t e " CO * ni "' that 

goes to the same gateway, so ir 

invoicing record and marks it as a » K Cl ° SeS the 

which means speciai call p ' rl ng " ^ ^ . 

work replaces the orig±n P al a g iie ThS »^^t net- 

with the number and data network 1 ^ 

fields of the call that the call P " ty 
the same gateway so lr originated f rom 

ress and Lea^hfc ^ ^ ^ net "° rk add " 

work tL , C ° nneCtl0n t0 the intelligent net- 

— r e i c are t^r b - r 3 r archi - 

^nalling are applied, the ^ ^ ™ 

be adapted to the data eiements dress can 

lephone network protocols as follows For * 
telephone number and TCP/IP add- / 9 ' ^ 

P-ced in the nu^er t ^ .? fe ~ ~ 

gateway address, whose allowed length - ma °T * 
" 3 ♦ TCP/XP address encoded 7 nto \i ™ r T 
fields, which are BCD coded iaa >. sJ^L^l 

over decadal characters. The maximum length within 
the network is typi ca i ly 12 - 16 digits SQ ^ h "ithm 

:a? e It to sh use i:; 8 digits for the - - g i::: 

one after the other. * * 3 ° lned C ° gether 

in other cases, architectural alternative of 
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Fig. 3a and architectural alternative of Fig. 3b to- 
gether with ISUP signalling, the address, either 
TCP/IP or NSAP, is coded numerically into the sub- 
address field of the ISDN subscriber number, normally 
5 as a decimal number. In conjunction with the TCP/IP, 
it is possible to use either a direct decimal number 
or a coded number in four fields as follows: X1X2X3X4, 
where each one of the fields XI - X4 may have a value 
between 000-255. 

10 Fig. 5 presents a preferred user interface 

used in a terminal 2b connected to a data network la. 
In practice, the user interface corresponds to the 
keypad of a normal telephone, and the user interface 
can be used to control the terminal 2b. 

15 The gateway 3 presented in Fig. 6 comprises a 

first buffer element 4 for interface 5, from which a 
connection is provided to a circuit switching telepho- 
ne network, preferably an ISDN network, using DSS#1 
signalling. Furthermore, the gateway 3 comprises a se- 

20 cond buffer element 6 for interface 7, from which a 
connection is provided to a packet switching data net- 
work, preferably an ATM network. In addition, the ga- 
teway comprises a numeric database 9, in which the 
terminal identification number range and the corres- 

25 ponding telephone number range are stored. Further, 
the figure presents a block diagram representing the 
functions of the gateway, comprising call setdown and 
error handling, data and voice transfer, number con- 
versions e.g. from an IP address into a telephone num- 

30 ber or vice versa, and signalling and call setup bet- 
ween networks . 

The invention is not limited to the examples 
of its embodiments presented above, but many varia- 
tions are possible within the framework of the inven- 

35 tive idea defined by the claims. 
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CLAIMS 



tel. 1 .' Telecommuni «tion system comprising two 

^~.r 1 tloM networks aa ' ib) - « 

works intelligent networks, ISDN networks or the li 
5 Jce, for telephone, data and/or radio , 

and two terminal devices <2a 2 b) s 1 COnmUnlCati ° n ' 

computers or the like which " t6le P ho "^ 

6 illce ' whlch ar ^ connected to a tel., 
communications network for the transmission of H le '- 
~«t signals carrying information, cha- 

racterized in that the telecommunication system 
comprises a gateway connected to a telecommunic . ^ 
network to transmit telecommunication signals between 
two telecommunications networks each using . different 
telecommunication protocol, of which the 

anTth Catl0nS nStWOrk ^ 3 PaCk6t 

and the second telecommunications network is a te- 
lephone network. 

claim 1 2 ' K TeleCOmmunicat i°n system as defined in 
^ com . CharaCteri ^ - that the gateway 

adapt a J" 8 / deSi ^ d to 

adapt a f lrst signalling interface (5, between the 

Packet switching telecommunications network and the 

gateway a second buffer element ,6, designed to adapt 

a second Signalling interface (7, between the telepho- 

n^Utr'n t Pr T ably 3 ClrCUit SWitCh ^ ™~ 
nications network, and the gateway, and an adapter (8, 

electrically connected to the first and second buf 
elements to interconnect the first and second signal- 
ling interfaces (5, 7) . 9 31 

claim 1 or" a^TrcT" 0 " ^ " """^ in 
or^, characterized in that the first 

signalling interface is a signalling interface between 
a packet switching computer network, such as an ATM 
network, and the gateway. 



20 



25 



35 



4. Telecommunication system as defined in any 
^ - -laims 1 - 3 , characterized in that 
the second signalling interface is . signalling J£ 
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face between a telephone network, such as an ISDN net- 
work, intelligent network or the like, and the gate- 
way. 

5. Telecommunication system as defined in any 
5 one of claims 1 - 4, characterized in that a 

permanent circuit is provided between the terminal 
(2a, 2b) and the first buffer element (4) to allow the 
setup of calls implemented using the TCP/IP protocol. 

6. Telecommunication system as defined in any 
10 one of claims 1-4, characterized in that a 

switched virtual circuit is provided between the ter- 
minal (2a, 2b) and the first buffer element (4) to al- 
low the setup of calls implemented using DSS#2 signal- 
ling . 

15 7 . Telecommunication system as defined in any 

one of claims 1 - 6, characterized in that 
the connection for communication between two terminals 
(2a, 2b) is set up between a packet switching computer 
network and a circuit switching telephone network. 

20 8. Telecommunication system as defined in any 

one of claims 1 - 7, characterized in that 
the telecommunication system comprises a database (9) 
used to store information identifying the terminal 
(2a, 2b). 

25 9. Procedure for the control of a telecommu- 

nication system, said telecommunication system compri- 
sing two telecommunications networks (1) , such as ATM 
networks, intelligent networks, ISDN networks or the 
like, and two terminal devices (2a, 2b) , such as te- 

30 lephones, computers or the like, connected to a tele- 
communications network for the transmission of tele- 
communication signals carrying information, cha- 
racterized in that a gateway (3) is provided in 
the telecommunication system to transmit telecommuni- 

35 cation signals between two telecommunications networks 
which use different telecommunication protocols, and a 
connection between the two terminals is set up via the 
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wo^rLr 6 flrSt ° f tel — Nations net- 

works being a packet switching network and the other 
one a telephone network. her 
10. Procedure as defined in claim 9, cha _ 

««t buffer element ,<), a second 'connection ~" ' 



- between a terminal (2b > and the " ~^ » «* 
second buffer element (6, and the first and 
10 connections are interconnected via an adapter "a, 3 ^ 



11.- Procedure as defined in claim 9 - 10 
set uo' 3 C ' 6 r 1 2 6 " in th3t ^ connection \ ; 

T ot :i: n a pemanent virtuai circuit — *«• - P/I : 

15 . 12 * Proce ^e,as defined in claim 9 - i 0 

set ;;r urized in that the ~ lon ; 

nallLV" 3 SWXtChed VirtUal CirCUit USlng DSS#2 ^~ 
20 nr. " " Pr ° Cedure as ^fined in any one of the 

that / ClaimS 9 " Char ^ter ized Tn 

netl r a k f ; n r a termina H 1 <2a) 13 C ° nneCted t0 a 

network and a second terminal (2b, is connected to a 

data network, and that a connection from the f^rst 
^ terminal to the second terminal is set up as follows 

to a ^ ide «ifying the second terminal is added 

to a telecommunication signal via the f irst terminal- 
tel^ h teleCoranunica tion signal is sent into the 

telephone network via the first terminal; 

™ identif y in S the second terminal is 

30 compared in the telephone network to determine the d a- 

e a ss n T t r h k e add t reSS " S6COnd terminal «* -2" 

of the gateway (3) connected to the data network; 

the xdentification data is converted into a 
data network and gateway address; 

35 baS6d ° n the identification data, the tele- 

communication signal is routed to the second ^ 

connected to the data network via the gateway; and 
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a telecommunication connection between the 
first and second terminals is set up by means of the 
gateway. 

14 . Procedure as defined in any one of the 
5 preceding claims 9 - 12, characterized in 
that a first terminal (2a) is connected to a data net- 
work and a second terminal (2b) is connected to a data 
network and/or a telephone network, and that a connec- 
tion from the first terminal to the second terminal is 
10 set up as follows: 

data identifying" the second terminal is added 
to a telecommunication signal via the first terminal; 

the telecommunication signal is sent to the 
gateway (3) ; 

!5 a connection is set up between the first ter- 

minal and the gateway; 

a connection is set up between the gateway 

and a telephone network; 

the identification data for the second termi- 
20 nal is compared with a predetermined table to determi- 
ne the address of the second terminal, whereupon 

1) if the address of the second terminal re- 
fers to a telephone network, then a connection is set 
up between the first and second terminals via the ga- 

25 teway; 

2) if the address of the second terminal re- 
fers to a data network, then the identification data 
is converted into the address of the second terminal 
in the data network, the address of the second termi- 

30 nal is indicated to the first terminal and a connecti- 
on is set up between the first and second terminals 
via the data network on the basis of a data network 
call setup protocol known in itself. 

15. Procedure as defined in any one of the 

35 preceding claims 9 - 14, characterized in 
that the terminal identification data corresponding to 
the data network address of the terminal (2a, 2b) con- 
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